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Sensitivity Analysis of SWAT Model Parameters: A Case Study of the

Lower Areas of the Lam Pao Dam
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ABSTRACT

The purpose of this study was to analyze the sensitivity of SWAT model parameters affecting
runoff for the lower areas of the Lam Pao Dam. Since the study area is a midstream catchment, its
runoff is influenced by rains and also the upstream runoff. Thus, analysis of the model parameters is
essential. The analysis was performed by using the SWAT-CUP program. The results showed that
ALPHA BNK, CH K2, CH N2, ESCO, and REVAPMN were the most sensitive to the simulated runoff
outcomes because their p-values were lower than 0.1 and the absolute values of t-stat were the top
five values of the analysis. Moreover, the runoff simulates of SWAT model were acceptable because the
values of R% NSE, and PBIAS during the year 2008-2017 were 0.71, 0.75, and 3.85%, respectively. This

study provides guidelines on hydrological modeling in runoff estimation.
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A15197 1 M5 AwesninaneusuiutvnluLuuIIand SWAT wazA1nns1dnesnasusuiay

W15 mes AMUNNIYVDINFTLADS PANITUNUAT wasUSuiiau

AN geEn

CN2* SCS runoff curve number for moisture condition |l -0.3 0.3 0.20
SURLAG Surface runoff lag coefficient 0.05 24 13.97
SOL_AWC* Available water capacity of the soil layer (mm/mm) -0.5 0.5 -0.48
SOL_BD* Moist bulk density -0.3 0.3 0.07
SOL_K* Saturated hydraulic conductivity (mm/hr) -0.3 0.3 0.03
SOL_ALB* Moist soil albedo -0.3 0.3 -0.05
ALPHA BF Baseflow alpha factor (days) 0.01 1.0 0.85
GW_DELAY Groundwater delay (days) 30 500 179.14
GWQMN Threshold depth of water in the shallow aquifer required 0.1 5000 3306.95
for return flow to occur (mm)
GW_REVAP Groundwater "revap" coefficient 0.02 0.2 0.20
RCHRG DP Deep aquifer percolation fraction 0.01 1.0 0.85
REVAPMN Threshold depth of water in the shallow aquifer for "revap" 1.0 500 238.06
to occur (mm)
GW_SPYLD Specific yield of the shallow aquifer (m3/m3) 0.01 0.4 0.03
CH N2 Manning's "n" value for the main channel 0.01 0.3 0.23
CH N1 Manning's "n" value for the tributary channels 0.01 30 22.85
CH K2 Effective hydraulic conductivity in main channel alluvium (mm/hr) 0.01 500 108.34
CH K1 Effective hydraulic conductivity in tributary channel alluvium 0.01 300 65.00
ALPHA BNK Baseflow alpha factor for bank storage 0.01 1.0 0.62
SLSUBBSN Average slope length (m) 10 150 101.00
OV N Manning's "n" value for overland flow. 0.01 0.8 0.23
CANMX Maximum canopy storage (mm) 1.0 100 71.95
ESCO Soil evaporation compensation factor 0.01 1.0 0.76
EPCO Plant uptake compensation factor 0.01 1.0 0.79
HRU_SLP Average slope steepness (m/m) 0.01 1.0 0.77

* LNUAINISNIELNBSA8AINSU AT UL AIEURNSBUAUASLANYBINISALADS

A15197 2 s lglunsuseliuusEanS A nuuInaes [11]

szAuUsEANSANLUUIGDY WNaEINISEDRA

R? NSE PBIAS (%)
fann 0.75 < R*<1.00 0.75 < NSE £ 1.00 PBIAS < +10
g 0.65 <R?<0.75 0.65 < NSE < 0.75 +10 < PBIAS < 15
umiela 0.50 < R?<0.65 0.50 < NSE < 0.65 +15 < PBIAS < +25

Liitwela R2<0.50 NSE < 0.50 PBIAS > +25
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A15199 3 UszAnsanlunisAiuiniinvnveswuuinass SWAT aanfiinuivintnuiaiy £.87 neukazudausu

ATNI51AMS
%429 foudiunisiimes wdsuSunsdimad
R2 NSE PBIAS R2 NSE PBIAS
JSuiiau (W.A. 2551-2555) 0.39 0.25 7.26% 0.70 0.74 0.01%
AouLiigy (W.A. 2556-2560) 0.51 0.67 15.75% 0.75 0.86 9.41%
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